Quinolone-induced arthropathy in the neonatal mouse. Morphological analysis of articular lesions produced by pipemidic acid and ciprofloxacin.
Quinolone antibiotics are extensively utilized in antimicrobial chemotherapy. However, quinolone treatment in developing adolescents of several animal species is associated with acute arthropathy of the weight-bearing joints. Although arthropathy has rarely been observed following quinolone therapy in man, the toxicity observed in immature animals has resulted in restricted use of these drugs in children and pregnant women. Therefore, identification of novel quinolone antibiotics which do not cause arthropathy is highly desirable. This task would be facilitated by a bioassay of cartilage toxicity which utilizes small quantities of test material and has greater sensitivity than current toxicity assays. This study evaluated the utility of neonatal mice as a potential bioassay of quinolone-induced joint toxicity. Seven-day-old CF-1 mice (8-10/dose group) were treated subcutaneously with either pipemidic acid (50, 400, or 3150 mg/kg/day) for 7 or 14 days or ciprofloxacin (50 or 200 mg/kg/day) for 5, 7, or 14 days. Lameness was observed only after high-dose pipemidic acid treatment for 2-7 days. Histopathological assessment of the principal weight-bearing joints (knee, elbow, and multiple articulations in the fore- and hind-feet) revealed a lesion characterized by chondrocyte loss, matrix degeneration, and erosion of the articular cartilage in mice treated with pipemidic acid at 400 or 3150 mg/kg/day for 7 days or ciprofloxacin at 200 mg/kg/day for 5 days. Mice treated for 14 days with 400 mg/kg/day pipemidic acid demonstrated a lower incidence of lesions than mice treated for 7 days, suggesting the potential for reversibility during ongoing treatment. The results suggest that neonatal mice are sensitive to quinolone-induced arthropathy, but less so than previously reported for adolescent dogs. It is concluded that the neonatal mouse may be an appropriate screening system for identifying novel quinolones devoid of cartilage toxicity; however, follow-up studies with select compounds in a more sensitive species, such as the dog, are encouraged.